Until recently, the following question have not been arised: how to spread constructions, related to Dubrovin's equations (DE) in the finite-gap potentials theory for the Schrödinger operator into the arbitrary spectral problems. We have in mind the equations on zeroes of Ψ-function and the trace formulas. Inspite of the physical interpretation of these objects as analogs of the scattering data in generalizations are not evidently, or absents even, the mentioned problem has an independent importance. For example, the well known Novikov's equations, appearing in a general theory of the finite-gap integration, are (to all appearences) complete integrable finite-dimensional dynamical systems and a reduction of the DE to the Jacobi inverse problem realizes their Liouville's integrability. Note, if an algebraic curves being a covering over elliptic curvers, then based on the trace formulas, one may produce the solutions in elliptic functions, strictly new finite-gap potentials and some applications to nonlinear integrable partial differential equatons.
where u, v are the rational functions of λ with poles independent of x. We call their a potential [ U ] and let it is a finite-gap one. Thus, Ψ can become the multy-point Baker-Akhiezer function [3] . An operator pencil, commuting with the equation (1) (that is the second equation on the common eigenfunction) in a general case has the form:
the [2] one obtains an algebraic curve W (µ, λ) = 0 and two necessary representations for the Ψ-function.
The second expression for the Ψ-function in (2) was obtained by conversion of the first expression in (2) into a polynomial as a rational function in µ with the help of the equation of the curve: W (µ, λ) ≡ µ 3 + Q(λ) µ + R(λ) = 0. A sum total of zeroes {γ k } on all sheets of the Riemann surface W (µ, λ) = 0 is defined by the poles of the expression Ψ ′ /Ψ and factorizates the denominator Π = a·(λ − γ 1 ) · · · (λ − γ n ). In its turn, denominator of the first formula in (2) defines the second coordinate (number of a sheet) on the curve of the Ψ-function zero:
Using this fact and taking the passage to the limit λ → γ k in the second formula (2) one obtains analogs of the DE.
(3) Up to this place we are not restricted ourselves, therefore the equations (3) hold for any operator pencil (1) and a method of derivation is spread to the higher orders without any changes. The first system of equations in (3) recently appeared in [4] on an example of the Boussinesq equation. However proofs and need examples are not presented. t-group of the DE contains an evident misprint: erroneous sign "+" before F r instead of "-" in the second line of the eq. (5.34) in [4, p. 852 ]. But it is clearly that under coincidence of time t r (notation as in [4] ) and stationary time t, zeroes γ k must be immovable. We would like to emphasize two important circumstances not touched in [4] . 1) The DE must be reduced to an autonomous form, but in the form (3), they contains a potential in A-function.
2) The potential [ U ] is expressed in terms of Ψ-function (i.e. Θ). Based on this, we formulate a problem: what the operator λ-pencils admit to recover uniquely a finite-gap potential by zeroes-coordinates of the Ψfunction? If yes, whether it will be an abelian function on a jacobian of a curve? Note, that the Schrödinger operator (excepting the simple modifications of 2×2-Dirac-operator) is only known example, where this question is resolved by the first trace formula containing γ k . We call it a central trace formula. But an arbitrary abelian function is a symmetrical combination of the upper bounds of the abelian integrals in the Jacobi inverse problem. Thus, coordinates (γ k , µ k ) become having a same rights and, possibly, the both will get into the trace equalities. This stipulates an appearence of the second group of the equations (3) . Note, that the third formula in (3) is the consequence of algebraic curve W (µ, λ) = 0 and the Ψ-function formula (2), i.e. the second coordinate µ k is always determined. It is not difficultly to bring examples, when solution of the point 1) is not far evidently (or even impossible) and a general recipe the solution of the formulated problem is not known now.
Without specification of the A, B-polynomials and the potential [ U ], traces and the Jacobi inverse problem can not be written, because of they entirely define a structure of a curve and essential singularities of the Ψ-function. Therefore, let us consider a demonstrative example (genus g = 4).
A factorization of the Π-polynomial yields only the formula 2 u ′ = 3 γ k . But combining it with the expression of integrals E 1,3 (u, u ′ , . . . , u (iv) ) and formula (3) we obtain, as an answer on the above question, three versions of the central trace formula:
The integral form of the equations (3) as the Jacobi inverse problem and the base of the holomorphic differentials for the trigonal curve (4) have the form
where Q(λ) = 27 α λ 2 + E 2 . The holomorphic abelian differentials for an arbitrary algebraic curve W (µ, λ) = 0 may be written in the canonical form d ω = P (µ, λ) W -1 µ dλ [5, § 39], but it is not a point that we will always arrive at the DE in such a way. It is enough, to mention an counterexample Ψ ′′ = λ u(x) Ψ, where neither the straight analogs of the DE nor trace formulas do not take place. But, in this example, Ψ-function is not a classical Baker-Akhiezer function with the assimptotics behaviour ∼ exp(k x) [3] , although a commuting operator, curve and Ψ-formula are written easily.
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